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(57)Abstract: 

PURPOSE: To provide a dry cleaning method using an 
adhesive tape, wherein foreign matter is removed from 
the surface of wafers with higher efficiency, and wherein 
the contamination of the wafers due to remaining glue is 
prevented. 

CONSTITUTION: An adhesive tape 1 for foreign matter 
removal is obtained by forming an adhesive layer 1 2 on a 
support film 1 1 composed of a polyolefin resin film the 
modulus of tensile elasticity of which is 5,000kg/cm2 or 
below (as tested in accordance with JISK7127). A piece 
of the adhesive tape 1 is stuck to the front face 2a 
and/or underside 2b of a semiconductor wafer 2, and 
foreign matter 3 sticking there is thereby made to 
adhere to the surface of the adhesive layer 1 2. The tape 
is stripped, and such foreign matter is thereby removed 
from the semiconductor wafer 2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the adhesive tape for removal and removing 
method of a foreign matter adhering to a semiconductor wafer which are applied to the washing 
process in a semiconductor manufacturing process. 
[0002] 

[Description of the Prior Art]Intermediary **** [ as ] in which foreign matters (particle) which 
exist in a semiconductor wafer, such as dust and a metal impurity, influence the yield of a 
product, and the reliability of a product greatly as the densification of LSI, high integration, and 
diversification of a circuit progress. For example, the foreign matter which exists on the surface 
of a semiconductor wafer (circuit pattern forming face) a circuit at the time of circuit formation. 
[ an open circuit or ] [ short ] The foreign matter which exists in the rear face (opposite side of 
a circuit pattern plane) of a semiconductor wafer becomes a cause which drives a focus mad by 
the exposure process at the time of circuit formation, and is transferred on the surface of an 
adjoining wafer, and a circuit. [ an open circuit or ] [ short ] 

[0003]For this reason, in the manufacturing process of LSI, it is striving for improvement in the 
cleanliness within a manufacturing process, and improvement in wafer washing art, and various 
defecation art has been proposed and carried out. Especially the washing process forms about 
30% of whole processes, and are a yield and a key point of reliability ATSUPU. However, the 
problem of the conventional wafer cleaning method has actualized with the densification of the 
latest LSI, and high integration. 

[0004]A wafer cleaning method has wet washing (based on ultrapure water, a drug solution, etc.), 
and dry washing (UV ozone, 0 2 plasma, etc.), and, generally wet washing is frequently applied 

from the merit of the balance of the flexibility and economical efficiency. The problem of wet 
washing is the reattachment to the wafer of the foreign matter removed from the wafer by 
washing. 

The foreign matter adhering to especially a wafer back face serves as a remarkable pollution 
source. 

Since wet washing needs a drying process, the problem of the wafer contamination by a drying 
process exists similarly. 

[0005]Although dry-ization (UV ozone, 0 2 plasma, etc.) of the cleaning method is progressing 

and advantages, such as reduction of the reattachment of a foreign matter and an abbreviation 
of a drying process, are harnessed as a cleaning method with which the demerit of wet washing 
is compensated, In dry washing, it is ** or intermediary **** that sufficient removal ability is not 
shown to a foreign matter, and it is not suitable for removal of a lot of contaminants. 
[0006]The method of making the foreign matter which adhered on the surface of the 
semiconductor wafer stick to the adhesive layer side of the above-mentioned tape, and removing 
it is proposed using adhesive tape in JP,48~35771,A, JP,53-92665,A, and JP,1-135574,A as 
another trial. Since this method can be called a kind of dry washing, the problem of 
contamination by the problem and drying process of the reattachment of a foreign matter in wet 
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washing can be avoided, and, moreover, it is expected compared with dry washing of others, such 
as UV ozone and 0 2 plasma, that the removal ability of a foreign matter is heightened more. 

[0007] 

[Problem(s) to be Solved by the Invention]However, at raw, they are ** and ** about the new 
problem of contamination of the wafer according [ do not go up so that the removal efficiency of 
the foreign matter expected, probably because familiarity by the adhesive layer side of adhesive 
tape and the foreign matter on a semiconductor wafer was / the method of the above- 
mentioned proposal / bad, but ] to a paste residue conversely. 

[0008]While this invention raises the removal efficiency of the foreign matter on a wafer in view 
of such a situation by using specific adhesive tape in the dry washing system using useful 
adhesive tape compared with a wet washing system, It aims at avoiding the problem of 
contamination of the wafer by a paste residue. 
[0009] 

[Means for Solving the Problem]This invention persons by using what consists of a resin film 
with a specific support film which supports an adhesive layer as adhesive tape, as a result of 
inquiring wholeheartedly to the above-mentioned purpose, It finds out that a foreign matter on a 
semiconductor wafer can be removed efficiently, and a problem of contamination of a wafer by a 
paste residue can be avoided, and is ****** for completing this invention. 

[0010]Namely, this invention as the above-mentioned specific adhesive tape in the first place, A 
modulus of elasticity in tension (it applies to examining method JIS K 7127) provides adhesive 
tape for removal of a foreign matter adhering to a semiconductor wafer which provides an 
adhesive layer on a support film which consists of a polyolefin-system-resin film below 5,000 
kg / cm 2 . Especially when the above-mentioned elastic modulus is below 500 kg / cm 2 , the 
above-mentioned adhesive tape for removal which provides a reinforcement film in the back side 
of this support film is provided. 

[001 1]Peeling operation is carried out after sticking [ second ] adhesive tape of the above- 
mentioned composition on the surface and/or a rear face of a semiconductor wafer, A removing 
method of a foreign matter adhering to a semiconductor wafer making a foreign matter adhering 
to the surface and/or a rear face of a semiconductor wafer stick to an adhesive layer side, and 
removing from a semiconductor wafer is provided. 
[0012] 

[Elements of the Invention] Drawing 1 shows an example of adhesive tape for tailing of this 
invention. Composition and intermediary **** which 1 is adhesive tape, formed the adhesive 
layer 12 on the support film 11, and formed the separator 13 further on this adhesive layer 12. 
[0013]The support film 1 1 is a 10-1,000-micrometer-thick resin film usually which consists of 
polyolefin-system-resin films, such as elasticity polypropylene, polyethylene, an ethylene- 
vinylacetate copolymer, an ethylene-ethyl acrylate copolymer, and ethylene propylene rubber. As 
for this support film 1 1 , as for below 5,000 kg / cm 2 a modulus of elasticity in tension (it is [ the 
following according to examining method JIS K 7127 ] the same) is preferably set as the range of 
200-3,000 kg / cm . Since a wide range grade and variety exist in polyolefin system resin in a 
property value, it is easy for it to set up a modulus of elasticity in tension like the above. 
[0014]The adhesive layer 12 by applying various binders which have adhesive power under 
normal state, such as an acrylic resin system, a silicone resin system, a fluoro-resin system, and 
a rubber system, and carrying out crosslinking treatment with heating etc. on this support film 
1 1 , It is formed by sticking an adhesive layer formed by same method as the above on a release 
paper on the support film 11. Although thickness may be determined suitably, it is usually 5-100 
micrometers. As for adhesive power, it is good that it tears off 1 80 degrees and it is [ whose 
adhesive power (a part for 300 mm/in ordinary temperature and exfoliation speed) ] usually 50- 
500g/20mm width to receive a silicon wafer measured as adhesive power in which peeling 
operation is possible according to JIS Z-0237. 

[0015]From a point of a pollution control in the time of storage of the adhesive tape 1 and 
circulation, etc., the separator 13 is for protecting the surface of the adhesive layer 12, and a 
strip is carried out at the time of the above-mentioned attachment use until it sticks on a 
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semiconductor wafer. What this separator 13 is usually the flexible Usuha object which consists 
of paper (dust-free paper), a plastic film, a metallic foil, etc., carried out the surface treatment 
by a remover as occasion demands, and gave a mold-release characteristic is used. 
[0016]In this invention, a foreign matter adhering to a semiconductor wafer is removed using 
adhesive tape of the above-mentioned composition. First, as shown in drawing 3 , this method 
sticks the adhesive tape 1 all over the surface 2a of the semiconductor wafer 2, and/or rear- 
face 2b so that the 1 2th page of that adhesive layer may serve as the inside. What is necessary 
is just to perform it with ****** w hen, for example, if it is neglected about several minutes after 
pressing this with a hand roller. 

[0017]Since the support film 11 consists of a polyolefin-system-resin film below 5,000 kg of 

moduli of elasticity in tension / cm which is easy to carry out plastic deformation and the 
adhesive tape 1 is excellent in cushioning properties, split-face absorptivity, etc. of the tape 
itself, The adhesive layer 12 can fully be familiarized to the foreign matter 3 of the 
semiconductor wafer 2 in press by the above-mentioned hand roller. If peeling operation torn off 
from an end of the adhesive tape 1 is performed as shown in dra wi ng 3 after this attachment, 
the 12th page of an adhesive layer will be adsorbed and the bonded foreign matter 3 on the 
semiconductor wafer 2 will be removed from the above-mentioned wafer 2. An extraction ratio 
high generally, like a foreign matter with a size of 0.2 micrometers or more is preferably 
removable not less than 70% not less than 50% is acquired. 

[0018]Thus, in this invention, by having set a modulus of elasticity in tension of the support film 
1 1 as the above-mentioned specific value, familiarity by the adhesive layer 12 at the time of 
attachment and the foreign matter 3 becomes good, and a rate of tailing after peeling operation 
is raised. When the support film 1 1 is constituted from other resin films, such as soft-polyvinyl- 
chloride resin, Although a plasticizer etc. which are contained in a film shift into an adhesive 
layer, adhesion characteristics are worsened and this tends to produce a cause of a paste 
residue, and a problem of an intermediary and wafer contamination, in this invention. Since the 
support film 1 1 is constituted from a polyolefin-system-resin film which does not contain a 
plasticizer etc., there are few possibilities of producing the above problems. 
[0019]By such attachment and peeling operation, if washing removal of the foreign matter on a 
semiconductor wafer is carried out with a high extraction ratio, an open circuit of a circuit at the 
time of circuit formation, a short circuit, and exposure failure generating will decrease, and a 
yield and reliability of a semiconductor device will improve greatly. A washing system which 
consumes pure water like the conventional wet washing or dry washing, medicine, air, electric 
power, etc. in large quantities can also be made to contribute to global environmental protection 
greatly by transposing to a method of above-mentioned this invention, in view of a position of 
global environmental protection. 

[0020] Drawing 2 shows other examples of adhesive tape for tailing of this invention, The 
reinforcement film 14 is formed in the back side of the support film 1 1 other than the support 
film 11 of said composition, the adhesive layer 12, and the separator 13, and each of these 
elements 11-14 are made to constitute the adhesive tape 1. As this kind of adhesive tape 1, 

below 500 kg / cm are especially useful composition, when a modulus of elasticity in tension of 

the support film 1 1 is usually to 200 kg / cm 2 . 

[0021]Namely, a polyolefin-system-resin film in which a modulus of elasticity in tension becomes 

in below 500 kg / cm 2 , Since it is easy to be extended, at the time of peeling operation of 
adhesive tape, adhesive tape is extended with stress concerning a tape, and there is a possibility 
that peeling operation cannot be carried out well, or adhesive tape may fracture when the worst. 
The reinforcement film 14 is a thing for getting it blocked, making elongation of a tape small, and 
enlarging tape strength which avoids a fault of the support film 11 which consists of the above- 
mentioned polyolefin-system-resin film. 

[0022]For this reason, as the reinforcement film 14, hard films, such as polyester, polycarbonate, 
and polypropylene, are used preferably. As for thickness, it is good that it is usually about 10- 
100 micrometers. Although how to form the reinforcement film 14 is arbitrary, if laminate 
integration is carried out to the reinforcement film 14 simultaneously [ with the method of 
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carrying out extrusion molding of the support film 1 1 of said material composition on the 
reinforcement film 14, i.e., membrane formation processing of the support film 1 1, ] as an 
example, ****** etc. will be mentioned when. 

[0023]A method of removing a foreign matter adhering to a semiconductor wafer, using the 
adhesive tape 1 which has such a reinforcement film 14, It is completely the same as the above, 
attachment and a foreign matter which adhered to the above-mentioned wafer when peeling 
operation was carried out are removed by said same high extraction ratio at the surface and/or 
a rear face of a semiconductor wafer in a way shown in drawing 3, and, thereby, a yield, 
reliability, etc. of a semiconductor device can be improved greatly. 
[0024] 

[Effect of the InventionjAccording to the adhesive tape for tailing and removing method of this 
invention, without causing the problem of contamination of the wafer by a paste residue, the 
foreign matter on a semiconductor wafer can be removed with a high extraction ratio, and it can 
contribute to the yield of a semiconductor device, or improvement in reliability. Compared with 
other conventional washing systems, the contribution effect in the field of global environmental 
protection is also acquired. 
[0025] 

[Example]Below, the example of this invention is indicated and it explains more concretely. That 
it is in below with a part means a weight section. 

[0026]Example 1 low density polyethylene About [Nippon Unicar 5210 [ LLDPE NUCG-]], it is a 
flat film manufacturing installation. Using [the product made from Modern Machinery], 
membranes were formed by a part for 3-m/in the extrusion temperature of 1 90 **, and taking 
over speed, corona treatment was succeedingly performed in corona treatment intensity (getting 
wet index) 45dyn / cm, and the 100-micrometer-thick support film was produced. The moduli of 
elasticity in tension of this film are 3,000 kg / cm 2 , and are ******. 

[0027]The solution of the acrylic pressure sensitive adhesive which becomes a separator which 
consists of a 50-micrometer-thick film made from polypropylene from acrylic resin and an 
isocyanate cross-linking agent is applied, Heating crosslinking treatment was carried out for 3 
minutes at 120 **, the corona treatment side side of the aforementioned support film was 
pasted together immediately after that in the adhesive layer side, and the adhesive tape which 
has a 1 0-micrometer-thick adhesive layer was produced, the adhesive power to the silicon wafer 
(mirror surface) of this adhesive tape is measured according to JIS Z-0237 — tearing off 180 
degrees — adhesive power (a part for 300-mm/in ordinary temperature and exfoliation speed) - 
- 100g/20mm width — ******. 

[0028] Next a foreign matter with a size of 0.2 micrometers or more makes a foreign matter 
adhere to a predetermined process (ion implantation down stream processing) through the 5- 
inch silicon wafer (mirror wafer without a circuit pattern) whose number is zero, and it is a raiser 
surface inspection apparatus. The number of the foreign matters with a size of 0.2 micrometers 
or more adhering to the mirror surface of the silicon wafer was counted using [Hitachi 
Electronics Engineering 5000 [ LS-]]. It is ****** about the inspection same about two kinds of 
cases that made the mirror surface rear surface reverse in order to count the foreign matter 
adhering to the rear surface of a silicon wafer. 

[0029]After sticking the adhesive tape produced by the aforementioned method on the mirror 
surface of the silicon wafer to which the foreign matter was made to adhere as mentioned above 
as a foreign matter washing examination using the hand roller (elastic roller made of rubber) and 
neglecting it for 3 minutes after attachment, peeling operation of the adhesive tape was carried 
out, and it was washed. The number of the foreign matters with a size of 0.2 micrometers or 
more adhering to a mirror surface was again counted after this washing using the raiser surface 
inspection apparatus. The rate of tailing by the side of rear surface both sides of a silicon wafer 
was computed, respectively from the number of foreign matters after washing by this attachment 
and peeling operation, and the number of foreign matters before washing. 

[0030]Apart from this, a foreign matter with a size of 0.2 micrometers or more as binder stain 
testing to the mirror surface of the 5-inch silicon wafer (mirror wafer without a circuit pattern) 
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whose number is zero. After sticking the adhesive tape produced by the aforementioned method 
using the hand roller and neglecting it for 3 minutes after attachment, peeling operation of the 
adhesive tape was carried out. The number of the foreign matters with a size of 0.2 micrometers 
or more adhering to a mirror surface was counted after this operation using the raiser surface 
inspection apparatus, and the contamination situation by a binder was investigated. 
[0031 ]In the above-mentioned foreign matter washing examination and binder stain testing, a 
series of work is in the clean room of the class 10 (temperature of 23 **, 60% of humidity), and it 
is ******. These results are as being shown in the after-mentioned table 1, and are ******. 
[0032]As example 2 polyolefin system resin, it is low density polyethylene. [Nippon Unicar 5210 
[ LLDPE NUCG-]] It is a polyolefin-system-resin modifier to 100 copies. [A-4085 by Mitsui 
Petrochemical Industries, Ltd.] The 1 00-micrometer-thick support film was produced like 
Example 1 except having used what mixed 20 copies. The moduli of elasticity in tension of this 
film are 1,750 kg / cm 2 , and are ******. 

[0033]The adhesive tape which has a 10-micrometer-thick adhesive layer was produced like 
Example 1 using this support film, the adhesive power to the silicon wafer (mirror surface) of this 
adhesive tape is measured according to JIS Z-0237 — tearing off 180 degrees — adhesive 
power (a part for 300-mm/in ordinary temperature and exfoliation speed) — 102g/20mm width - 

- ****** ^ it is ****** about a foreign matter washing examination and binder stain testing like 
Example 1 using this tape. These test results are as being shown in the after-mentioned table 1 , 
and are ******. 

[0034]As example 3 polyolefin system resin, it is low density polyethylene. [Nippon Unicar 5210 
[ LLDPE NUCG-]] It is a polyolefin-system-resin modifier to 100 copies. [A-4085 by Mitsui 
Petrochemical Industries, Ltd.] The 1 00-micrometer-thick support film was produced like 
Example 1 except having used what mixed 50 copies. The moduli of elasticity in tension of this 
film are 830 kg / cm 2 , and are ******. 

[0035]The adhesive tape which has a 10-micrometer-thick adhesive layer was produced like 
Example 1 using this support film, the adhesive power to the silicon wafer (mirror surface) of this 
adhesive tape is measured according to JIS Z-0237 — tearing off 180 degrees — adhesive 
power (a part for 300-mm/in ordinary temperature and exfoliation speed) — 103g/20mm width - 

- ******. It is ****** about a foreign matter washing examination and binder stain testing like 
Example 1 using this tape. These test results are as being shown in the after-mentioned table 1, 
and are ******. 

[0036]As example 4 polyolefin system resin, it is low density polyethylene. [Nippon Unicar 5210 
[ LLDPE NUCG-]] It is a polyolefin-system-resin modifier to 100 copies. [A-4085 by Mitsui 
Petrochemical Industries, Ltd.] It is a flat film manufacturing installation using what mixed 100 
copies on the corona treatment side of the reinforcement film which consists this of a 25- 
micrometer-thick polyester film. Using [the product made from Modern Machinery], form 
membranes by a part for 3-m/in the extrusion temperature of 1 90 **, and taking over speed, and 
corona treatment is succeedingly performed to the polyolefin-system-resin film side in corona 
treatment intensity (getting wet index) 45dyn / cm, The support film with a thickness of 100 
micrometers united with the reinforcement film was produced. The moduli of elasticity in tension 
of this support film, i.e., the support film which consists of low density polyethylene and a 

polyolefin-system-resin modifier, are 280 kg / cm 2 , and are ******. 

[0037]The adhesive tape which has a 10-micrometer-thick adhesive layer in the support film 
side was produced like Example 1 using the support film united with this reinforcement film, the 
adhesive power to the silicon wafer (mirror surface) of this adhesive tape is measured according 
to JIS Z-0237 — tearing off 180 degrees — adhesive power (a part for 300-mm/in ordinary 
temperature and exfoliation speed) — 98g/20mm width — ******. It is ****** about a foreign 
matter washing examination and binder stain testing like Example 1 using this tape. These test 
results are as being shown in the after-mentioned table 1, and are ******. 
[0038]As comparative example 1 polyolefin system resin, it is high density polyethylene. The 
1 00-micrometer-thick support film was produced like Example 1 except having used [2100J by 
Mitsui Petrochemical Industries, Ltd.]. The moduli of elasticity in tension of this film are 6,000 
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kg / cm , and are ****** The adhesive tape which has a 10-micrometer-thick adhesive layer 
was produced like Example 1 using this support film, the adhesive power to the silicon wafer 
(mirror surface) of this tape is measured according to JIS Z-0237 — tearing off 180 degrees — 
adhesive power (a part for 300~mm/in ordinary temperature and exfoliation speed) — 98g/20mm 
width — ******. It is ****** about a foreign matter washing examination and binder stain 
testing like Example 1 using this adhesive tape. These test results are as being shown in the 
after-mentioned table 2, and are ****** 

[0039]As comparative example 2 support film, it is a 1 00-micrometer-thick soft-polyvinyl- 
chloride resin film. The adhesive tape which has a 10-micrometer-thick adhesive layer was 
produced like Example 1 using [V film of make, and 400 kg of NITTO DENKO CORP. moduli of 

elasticity in tension / cm 2 ], the adhesive power to the silicon wafer (mirror surface) of this 
adhesive tape is measured according to JIS Z-0237 — tearing off 1 80 degrees — adhesive 
power (a part for 300-mm/in ordinary temperature and exfoliation speed) — 105g/20mm width - 
- ******. It is ****** about a foreign matter washing examination and binder stain testing like 
Example 1 using this adhesive tape. These test results are as being shown in the after- 
mentioned table 2, and are ******. 
[0040] 
[Table 1] 
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[0041] 
[Table 2] 
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[0042]the foreign matter which adhered to the surface and the rear face of the silicon wafer 
according to the adhesive tape of Examples 1-4 of this invention so that clearly from the result 
of the above-mentioned table 1 and Table 2 — a not less than 70% thing — it can remove with a 
high extraction ratio and, moreover, it turns out that there is little contamination of the wafer by 
a binder. On the other hand, a modulus of elasticity in tension in the adhesive tape of the 
comparative example 1 which becomes the outside of the range of this invention. The rate of 
tailing the low value and intermediary cage which are not filled to 50%, either, and a soft- 
polyvinyl-chloride resin film with the adhesive tape of the comparative example 2 used as the 
support film. Contamination of the silicon wafer according to a paste residue by deterioration of 
the binder by shift of a plasticizer is remarkable, and it turns out that the number of foreign 
matters compares with the wafer back face side, and the rate of tailing falls to comparatively few 
wafer surface side extremely. 

[0043]The cleaning method shown according to above-mentioned Examples 1-4 and the 
comparative example 1 is applied to the manufacturing process of a predetermined 
semiconductor wafer, As a result of totaling the yield of the semiconductor device obtained 
eventually, it is ** and ** that the yield becomes high no less than 9% from 5% in the method of 
Example 1 - Example 4 as compared with the method of the comparative example 1. 
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